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Terminology, Definitions and Abbreviations

Terms, definitions and abbreviations used in this document are listed below. These align with
the terms, definitions and abbreviations defined in Schedule 2 of the Western Australian Gorgon
Gas Development Ministerial Implementation Statement No. 800 (Statement No. 800) and the
Commonwealth Gorgon Gas Development Ministerial Approvals (EPBC Reference: 2003/1294

and 2008/4178).
3D
ABU

Anthropogenic

ANZECC
AQIS

ARI

ARMCANZ

AS
ASINZS
ASBU
ASS
ASSD

At risk

Avifauna
Ballast water
Bathymetric
Benthic

Benthic Habitats

Berm

BHD

Three dimensions, or three-dimensional
Australasia Business Unit

Related to the influence of human beings or their ancestors on natural
objects.

Australian and New Zealand Environment and Conservation Council
Australian Quarantine and Inspection Service

Assessment on Referral Information (for the proposed Jansz Feed Gas
Pipeline dated September 2007) as amended or supplemented from time

to time.

Agriculture and Resource Management Council of Australia and New
Zealand

Australian Standard

Australian Standard/New Zealand Standard

Australasia Strategic Business Unit

Acid Sulfate Soils

Accumulated Sediment Surface Density

Being at risk of Material Environmental Harm or Serious Environmental
Harm and/or, for the purposes of the EPBC Act relevant listed threatened
species, threatened ecological communities and listed migratory species,
at risk of Material Environmental Harm or Serious Environmental Harm.
Birds of a particular region

Any water and associated sediment used to trim and stabilise a vessel.
Relating to measurements of the depths of oceans or lakes.

Living upon or in the sea floor.

Areas on the sea floor or seabed that support living organisms.
Examples include, but are not limited to, limestone pavement, reefs, bare
sand and deepwater soft sediments.

A narrow ledge or shelf typically at the top or bottom of a slope.

Backhoe dredge
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Bioclast Skeletal fragments of marine or land organisms that are found in
sedimentary rocks laid down in a marine environment.

Biosecurity The protection of plants and animals against harm from disease or from
human exploitation.

Biota All the plant and animal life of a particular region.

Bombora A shallow isolated piece of reef located a distance offshore.

BP Before (the) Present

BPP Benthic Primary Producer; photosynthesising organisms (mangroves,
seagrasses, algae) or organisms that harbour photosynthetic symbionts
(corals, giant clams).

BPPH Benthic Primary Producer Habitat; benthic habitats that support primary
producers.

BRUV Baited Remote Underwater Video system

BTEX Benzene, toluene, ethylbenzene and xylene aromatic hydrocarbon
compounds present in petroleum; may be primary pollutants of soils and
groundwater associated with petroleum products.

Bund An area of containment, such as a dam, wall, or other artificial
embankment.

BWI Barrow Island

Caisson A large watertight chamber used for construction under water.

Calcrete A hardened deposit of calcium carbonate.

CALM Former Western Australian Department of Conservation and Land
Management (now DEC)

CALM Act Western Australian Conservation and Land Management Act 1984

CAMBA Chinai Australia Migratory Bird Agreement

Carbon Dioxide
(COy,) Injection
System

CD

CDEEP

Cetacean

The mechanical components required to be constructed to enable the
injection of reservoir carbon dioxide, including but not limited to
compressors, pipelines and wells.

Chart Datum; the level of water that charted depths displayed on nautical
charts are measured from. The chart datum is generally a tidal datum;
that is, a datum derived from some phase of the tide. Common chart
datums are Lowest Astronomical Tide and mean lower low water.

Construction Dredging Environmental Expert Panel

Various aquatic (mainly marine) mammals of the order Cetacea,
(including whales, dolphins and porpoises) characterised by a nearly
hairless body, front limbs modified into broad flippers and a flat notched
tail.
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CMBSEIR Coastal and Marine Baseline State and Environmental Impact Report
CO, Carbon Dioxide

Construction

CSD
Cth

Cyclogenesis

dB

dB re 1yPa

DEC
Demersal

DEWHA

Diurnal
DoF

Dolphin (structure)

DomGas
DoT
DSDA
DSDMMP

DWT

E&Q

Ecological
Community

Ecological Element

Construction includes any Proposal-related (or action-related)
construction and commissioning activities within the Terrestrial and
Marine Disturbance Footprints, excluding investigatory works such as,
but not limited to, geotechnical, geophysical, biological and cultural
heritage surveys, baseline monitoring surveys and technology trials.
Cutter Suction Dredge

Commonwealth of Australia

The process that leads to the formation of tropical storms, cyclones and
hurricanes.

Decibel; a unit to measure sound

Decibels relative to one micro pascal; the unit used to measure the
intensity of an underwater sound

Western Australian Department of Environment and Conservation
Living on the sea floor or just above it.

Former Commonwealth Department of the Environment, Water, Heritage
and the Arts (now SEWPaC)

Daily

Western Australian Department of Fisheries

A fixed man-made marine structure that extends above the water level
and is not connected to shore. Typical uses include extending a berth (a
berthing dolphin) or providing a point to moor to (a mooring dolphin).
Dolphins are also used to display regulatory information like speed limits,
navigation information, lighted aids to navigation, etc.

Domestic Gas

Western Australian Department of Transport

Dredge and Spoil Disposal Area

Dredge and Spoil Disposal Management and Monitoring Plan

Dead Weight Tonnage; maximum weight of a vessel including the vessel,
cargo and ballast.

Environment and Quarantine

Refers to all the interacting organisms living together in a specific habitat.

Element listed in Condition 14.2 of Statement No. 800 and Condition 11.2
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EIS/ERMP

EMP

Endemic

EP Act

EPA

EPBC Act

EPBC Reference:
2003/1294

EPBC Reference:
2005/2184

EPBC Reference:
2008/4178

EPCM

ERA
Exceedance
Fines
GEMS

Geomorphology

Geostrophic Current

Geotextile

Gorgon Gas
Development
GPS

Greenhouse Gases
(GHG)

of EPBC Act Reference: 2003/1294 and 2008/4178.

Environmental Impact  Statement/Environmental Review  and
Management Programme (for the Proposed Gorgon Gas Development
dated September 2005) as amended or supplemented from time to time.
Environmental Management Plan

Unique to an area; found nowhere else.

Western Australian Environmental Protection Act 1986

Western Australian Environmental Protection Authority

Commonwealth Environment Protection and Biodiversity Conservation
Act 1999

Commonwealth Ministerial Approval (for the Gorgon Gas Development)
as amended or replaced from time to time.

Commonwealth Ministerial Approval (for the Jansz Feed Gas Pipeline) as
amended or replaced from time to time.

Commonwealth Ministerial Approval (for the Revised Gorgon Gas
Development) as amended or replaced from time to time.

Engineering, Procurement and Construction Management
Environmental Risk Assessment

Any monitored reading that goes over a standard.

Fine particles

Global Environmental Modelling Systems

The study of landforms, their classification, origin, development, and
history.

A geostrophic current results from the balance between gravitational
forces and the Coriolis effect. The gravitational effect is controlled by the
tilt of the sea surface and water density is controlled by horizontal
changes in temperature and salinity.

Permeable fabric used as a soil reinforcement agent and as a filter
medium; typically made from polypropylene or polyester.

The Gorgon Gas Development as approved under Statement No. 800
and EPBC Reference: 2003/1294 and 2008/4178 as amended or
replaced from time to time.

Global Positioning System

Components of the atmosphere that contribute to the greenhouse effect.
These include the six commonly reported GHGs under the Kyoto
Protocol T methane (CH,), carbon dioxide (CO,), nitrous oxide (N,O),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulfur
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Ground Truth

ha
HCFCs
HES

Hydrocarbons

IMS

Introduced Species

IOPP
ISO
ISQG

Jack-up Barge

JAMBA

Jansz Feed Gas
Pipeline

Key Receptor
Species
KJIVG

km

L

LADS

LAT

LCT

Light Spill

LNG

hexafluoride (SFg).

To verify the correctness of remote sensing information by use of
ancillary information such as field studies.

Hectare

Hydrochlorofluorocarbons

Health, Environment and Safety

A large class of organic compounds composed of hydrogen and carbon.
Crude oil, natural gas, and natural gas condensate are all mixtures of
various hydrocarbons.

Impact Mitigation Strategy

A non-indigenous species in the Barrow Island terrestrial or marine
environment.

International Oil Pollution Prevention

International Organization for Standardization

Interim Sediment Quality Guideline

Jack-up barges can be jacked up above the sea using legs that can be
lowered, much like jacks. They are designed to move from place to
place, and then anchor themselves by deploying the legs to the ocean
floor using a rack and pinion gear system on each leg.

Japani Australia Migratory Bird Agreement

The Jansz Feed Gas Pipeline as approved in Statement No. 769 and
EPBC Reference: 2005/2184 as amended or replaced from time to time.

Relevant to observation by MFOs associated with marine blasting and
impact piling, Key Receptor Species include whales, dolphins, dugong
and marine turtles

Kellogg Joint Venture Gorgon

Kilometre

Litre

Laser Airborne Depth Sounding (used for bathymetry mapping)

Lowest Astronomical Tide

Landing Craft Tank

Excessive brightening of the environment from both direct light and light
glow.

Liguefied Natural Gas
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LOW Southern Lowendal Shelf (monitoring site)

LTMTMP Long-term Marine Turtle Management Plan

m Metre

m/s Metres per second

m? Cubic metre

Macroalgae Algae which can be seen easily, without using a microscope; includes

Macroinvertebrates

Management
Triggers

Marine Disturbance
Footprint

Marine Facilities

Marine Turtles

MARPOL 73/78

Material
Environmental
Harm

MDF
Megafauna

Metocean

MFCEMP

large seaweeds.

Animals without backbones that are large enough to see with the naked
eye. Examples include most aquatic insects, snails, clams, crayfish, sea
cucumbers.

Are quantitative, or where this is demonstrated to be not practicable,
qualitative matters above or below whichever relevant additional
management measures must be considered.

The area of the seabed to be disturbed by construction or operations
activities associated with the Marine Facilities listed in Condition 14.3 of
Statement No. 800 and Condition 11.3 in EPBC Reference: 2003/1294
and 2008/4178 (excepting that area of the seabed to be disturbed by the
generation of turbidity and sedimentation from dredging and dredge spoll
disposal) as set out in the Coastal and Marine Baseline State Report
required under Condition 14.2 of Statement No. 800, and Condition 11.2
of EPBC Reference: 2003/1294 and 2008/4178

In relation to Condition 17.2 Statement No. 800 and EPBC Reference:

2003/1294 and 2008/4178, the Marine Facilities relevant to this condition
are:

1 Materials Offloading Facility (MOF);
T LNG Jetty; and
1 Marine component of the Barge (WAPET) Landing upgrade.

Refers to Flatback, Green and Hawksbill Turtles nesting on Barrow
Island.

The International Convention for the Prevention of Pollution From Ships,
1973 as modified by the Protocol of 1978.

Environmental Harm that is neither trivial nor negligible.

Marine Disturbance Footprint
Large vertebrate animals
Meteorological and oceanographic conditions.

Marine Facilities Construction Environmental Management Plan
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MFO Marine Fauna Observer

mg/L Milligrams per litre

Migratory Species Species listed as migratory under section 209 of the EPBC Act (Cth).

mm Millimetre

MOF Materials Offloading Facility

MOPP Marine Oil Pollution Plan

MPa Megapascal

MSDS Material Safety Data Sheet. A widely used system for cataloguing
information on substances, such as chemicals, chemical compounds,
and chemical mixtures. MSDS information may include instructions for
the safe use and potential hazards associated with a particular material
or product.

MTEP Marine Turtle Expert Panel (established under Condition 15 of Statement
No. 800).

MTPA Million Tonnes Per Annum

N/A Not Applicable

Neap Tide A less than average tide occurring at the first and third quarters of the
moon.

NES National Environmental Significance

NIS Non-indigenous Species

nm Nautical Mile

Non-indigenous
Species (NIS)

NOy
NRC
ODS
OE
OEMS

Operations

Any species of plant, animal or micro-organism not native to Barrow
Island.

Nitrogen Oxides (NO and NO,)

National Research Council (United States)
Ozone Depleting Substances

Operational Excellence

Operational Excellence Management System

In relation to Statement No. 800 and EPBC Reference: 2003/1294 and
2008/4178, for the respective LNG trains, this is the period from the date
on which the Gorgon Joint Venturers issue a notice of acceptance of
work under the Engineering, Procurement and Construction Management
(EPCM) contract, or equivalent contract entered into in respect of that
LNG train of the Gas Treatment Plant; until the date on which the Gorgon
Joint Venturers commence decommissioning of that LNG train.
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PASS Potential Acid Sulfate-forming Soils

PCB Polychlorinated Biphenyls

PER Public Environmental Review for the Gorgon Gas Development Revised
and Expanded Proposal dated September 2008, as amended or
supplemented from time to time.

Performance Are matters which are developed for assessing performance, not

Standards compliance, and are quantitative targets or where that is demonstrated to
be not practicable, qualitative targets, against which progress towards
achievement of the objectives of conditions can be measured.

PGPA Policy, Government and Public Affairs

pH Measure of acidity or basicity of a solution

PIO Pilbara Offshore (Marine Bioregion)

Porites An important genus of long-lived, reef building corals.

ppm Parts per million

Practicable Practicable means reasonably practicable having regard to, among other
things, local conditions and circumstances (including costs) and to the
current state of technical knowledge.
For the purposes of the conditions of EPBC Reference: 2003/1294 and
2008/4178 which include the term “practicable", when considering
whether the draft plan meets the requirements of these conditions, the
Commonweal th Minister wild@l determ
to local conditions and circumstances including but not limited to
personnel safety, weather or geographical conditions, costs,
environmental benefit and the current state of scientific and technical
knowledge.

PSD Particle Size Distribution

PSI Preliminary Site Investigation

QMP Quarantine Management Plan

QMS Quarantine Management System

Quadrat A rectangle or square measuring area used to sample living things in a
given site; can vary in size.

Revetment Sloping structure placed on banks or cliffs in such a way as to absorb the

Risk Assessment

RMS

RO

energy of incoming water.

The development of quantitative estimates of risk based upon
engineering evaluation and mathematical techniques that combine
estimates of accident consequences and frequencies.

Root Mean Square

Reverse Osmosis
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ROKAMBA Republic of Koreai Australia Migratory Bird Agreement

RORO Roll-On Roll-Off (in relation to a vessel)

SCP Spill Contingency Plan

Sea Pens Sea pens are colonial marine cnidarians belonging to the order
Pennatulacea. There are 14 families within the order; they are thought to
have a cosmopolitan distribution in tropical and temperate waters
worl dwi de. Sea pens are grouped
together with sea whips and sea feathers.

Seagrass Unrelated to seaweed, seagrasses are the flowering plants of the ocean,
having roots, stems, leaves and inconspicuous flowers with fruits and
seeds much like the flowering plants of the land.

SEL Sound Exposure Level

Serious Environmental harm that is:

Er;\r/:;onmental a) irreversible, of a high impact or on a wide scale; or

b) significant or in an area of high conservation value or special
significance and is neither trivial nor negligible.

Sessile Attached by the base and not free to move above (i.e. non mobile)
without a stalk or stem.

SEWPaC Commonwealth Department of Sustainability, Environment, Water,

Significant Impact

SO,
SOPEP
sp. (plural: spp.)

Spoil Disposal
Ground

Spring Tide
SSC

Statement No. 748

Statement No. 769

Statement No. 800

Population and Communities (formerly DEWHA)

An impact on a Matter of National Environmental Significance, relevant to
EPBC Reference: 2003/1294 and 2008/4178 that is important, notable or
of consequence having regard to its context or intensity.

Sulfur Dioxide

Shipboard Oil Pollution Emergency Plan

Species

The area where dredge and excavation material is to be disposed of at
sea.

The highest tides in a lunar month, occurring near new and full moons.
Suspended Sediment Concentration

Western Australian Ministerial Implementation Statement No. 748 (for the
Gorgon Gas Development) as amended from time to time [superseded

by Statement No. 800].

Western Australian Ministerial Implementation Statement No. 769 (for the
Jansz Feed Gas Pipeline) as amended from time to time.

Western Australian Ministerial Implementation Statement No. 800 (for the
Gorgon Gas Development) as amended from time to time.
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STEL Short-term Exposure Limit

Stressor An environmental condition or influence that stresses (i.e. causes stress
for) an organism.

Subgrade The top surface of completed earthwork on which sub-base, base,
surfacing, pavement, or a course of other material is to be placed.

Substrate The surface that a plant or animal lives upon. The substrate can include
biotic or abiotic materials. For example, encrusting algae that live on a
rock can be substrate for another animal that lives above the algae on
the rock.

Supernatant Of a liquid; floating on the surface above a sediment or precipitate.

Surficial Of or pertaining to the surface.

t Tonne

TAPL Texaco Australia Pty Ltd

Taxon (plural: taxa)

TBT

TC
Threatened
Ecological

Communities

Threatened Species

Transect

TSHD

Turbidity

TWA

Vessel

WA
WAPET

WAPET Landing

A taxon (plural taxa), or taxonomic unit, is a name designating an
organism or a group of organisms.

Tributyltin
Tropical Cyclone
Ecological communities listed as critically endangered, endangered or

vulnerable under section 181 of the EPBC Act (Cth).

Species listed as extinct, extinct in the wild, critically endangered,
endangered, vulnerable or conservation dependent under section 178 of
the EPBC Act (Cth).

The path along which a researcher moves, counts and records
observations.

Trailer Suction Hopper Dredge

The cloudiness or haziness of a fluid caused by individual particles
(suspended solids) that are generally invisible to the naked eye, similar to
smoke in air. The measurement of turbidity is a key test of water quality.
Time Weighted Average

Craft of any type operating in the marine environment including hydrofoil
boats, air-cushion vehicles, submersibles, floating craft and fixed or
floating platforms. Also includes seaplanes when present on and in the
water.

Western Australia

West Australian Petroleum Pty Ltd

Proper name referring to the site of the barge landing existing on the east
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Waters Surrounding
Barrow Island

Weir box

Zone of High Impact

Zone of Influence

Zone of Moderate
Impact

eg/ L

coast of Barrow Island prior to the date of Statement No. 800.

Refers to the waters of the Barrow Island Marine Park and Barrow Island
Marine Management Area (approximately 4169 ha and 114 693 ha
respectively) as well as the port of Barrow Island representing the Pilbara
Offshore Marine Bioregion which is dominated by tropical species that
are biologically connected to more northern areas by the Leeuwin
Current and the Indonesian Throughflow, resulting in a diverse marine
biota is typical of the Indoi West Pacific flora and fauna.

A device to measure and/or control surface water flows.

An area where long-term impacts to corals are predicted to result directly
from disturbance during horizontal directional drilling, dredging or
construction of infrastructure on the seabed and burial during dredge
spoil disposal, or indirectly from smothering due to elevated
sedimentation and/or from deterioration in water quality. As set out in
Schedule 1 of Statement No. 800 and Schedule 5 of EPBC Reference:
2003/1294 and 2008/4178.

This area is predicted to be indirectly influenced by dredging and spoil
disposal activities (e.g. marginal increases in turbidity and
sedimentation), but at levels that will have no measurable impact on
corals. As set out in Schedule 1 of Statement No. 800 and Schedule 5 of
EPBC Reference: 2003/1294 and 2008/4178.

An area where short-term moderate impacts (e.g. some partial mortality
of corals) is predicted to result indirectly from horizontal directional
drilling, dredging, dredge spoil disposal, due to deterioration in water
guality and/or an increase in sedimentation rates. Moderate impacts are
likely to include some partial mortalities among fast growing, more
sensitive coral species (e.g. Acropora sp.) but less, if any, mortality of
longer living, generally more resilient species (e.g. Porites sp., Turbinaria
sp.). As set out in Schedule 1 of Statement No. 800 and Schedule 5 of
EPBC Reference: 2003/1294 and 2008/4178.

Microgram

Micrograms per litre
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Executive Summary

This Marine Facilities Construction Environment Management Plan (MFCEMP, this Plan) has
been prepared to satisfy Condition 17 Statement No. 800 and Condition 13 of EPBC Reference:
2003/1294 and 2008/4178. The objectives of this MFCEMP, as prescribed in Condition 17.4 of
Statement No. 800 and Condition 13.4 of EPBC Reference: 2003/1294 and 2008/4178, are:

i To reduce the impacts from the construction of the marine facilities listed in
Condition 17.2 (13.2) (excepting from the generation of turbidity and sedimentation from
dredging and spoil disposal) as far as practicable; and

ii. To ensure that construction of the marine facilities listed in Condition 17.2 (13.2) does
not cause Material or Serious Environmental Harm outside the Marine Disturbance
Footprint associated with those facilities (except from the generation of turbidity and
sedimentation from dredging and spoil disposal).

This Plan primarily focuses on the management of activities associated with construction of the
Marine Facilities as defined in Statement No. 800 and EPBC Reference: 2003/1294 and
2008/4178, which are the Materials Offloading Facility (MOF), the Liquefied Natural Gas (LNG)
Jetty, and the marine component of the Barge (WAPET) Landing upgrade.

The scope of this Plan also includes:

1 installation of a reverse osmosis (RO) brine intake structure, intake and outfall pipelines and
outfall diffusers; thesear e referred to as the O6RO Structuresbo

1 installation of vessel moorings.

This Plan does not address environmental management associated with operation of the Marine
Facilities or potential environmental impacts emanating from dredging and spoil disposal
activities, which are addressed in a separate Dredging and Spoil Disposal Management and
Monitoring Plan (DSDMMP) (Chevron Australia 2009a).

The existing marine environment of Barrow Island has been well documented through the
implementation of environmental baseline surveys undertaken as part of the Environmental
Impact Statement/Environmental Review and Management Program (EIS/ERMP) studies
(Chevron Australia 2005, 2006) and more recently through preparation of a Coastal and Marine
Baseline State and Environmental Impact Report (CMBSEIR) as required by Condition 14
Statement No. 800 and Condition 11 of EPBC Reference: 2003/1294 and 2008/4178 (Chevron
Australia 2009b).

In developing this Plan, Chevron Australia conducted a series of Environmental Risk
Assessment (ERA) workshops to prioritise the most significant potential risks and impacts to the
receiving environment that require the development of specific and targeted safeguard and
mitigation measures. Through the risk assessment process, it was identified that there are no
digh risksbassociated with construction activities.

The following activities were identified as having dnediumérisk. A series of management and
monitoring measures have been developed to minimise potential impacts associated with these
activities. These key risks and their associated management measures are also listed below.

1 Artificial light spill from construction vessels impacting marine fauna: Potential impacts will
be mitigated through the implementation of an artificial lighting management procedure by
the Construction Contractor. Lighting management measures are presented in the Long-
term Marine Turtle Management Plan (LTMTMP) (Chevron Australia 2009c).

1 Noise and vibration from construction activities (impact piling and marine blasting) impacting
marine fauna: Potential impacts will be mitigated by the implementation of marine blasting
and impact piling management measures. An exclusion zone for Key Receptor Species
(whales, dolphins, dugongs and marine turtles) will be established for both marine blasting
and impact piling and will remain in place for the duration of these activities. Marine Fauna
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Observers (MFOs) will be present on board the piling vessel and a support vessel will be
deployed for the blast program (if blasting is required).

1 Turbidity generation associated with reclamation activities impacting marine water and
sediment quality: A filter layer (geotextile/graded material) will be used in the construction of
the MOF to minimise potential turbidity impacts from reclamation activities. The bunds will
be primarily filled at or near high tides, allowing time for fines to settle. A weir box will be
temporarily placed on the face of the MOF revetment and will discharge decant water via a
return pipeline to the seabed to minimise turbidity effects.

1 Physical presence of construction vessels resulting in boat strike and impact to marine fauna:
Specified vessels will be required to maintain a MFO on watch during marine operations and
vessel movements. Vessel speed limits will be managed.

9 Hydrocarbon spills resulting from vessel refuelling and impact to water and sediment quality:
Potential impacts from spills during refuelling will be minimised through development and
implementation of detailed refuelling procedures by the Construction Contractor.

9 Discharge of ballast water resulting in introduction of marine species (biosecurity risk): The
Construction Contractor will be required to produce a Quarantine Management Plan and
comply with Chevron Australiabs Quarantine Man:

1 Emissions from diesel generators and construction vessels causing localised reduction in air
quality: All vessels shall be compliant with MARPOL 73/78.

This Plan outlines how Chevron Australia will manage and monitor potential environmental

impacts from construction of the Marine Facilities, thereby providing Chevron Australia and

external parties with assurances that management strategies will be effectively implemented.

Chevron Australia will clearly communicate the requirements of this Plan to the Engineering,
Procurement and Construction Management (EPCM) Contractor and Construction Contractor

as part of Chevronbés dut ywtewarflshipcraspomsibiityntd migmisei r o n m
environmental impacts from construction activities.
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1.0 Introduction

1.1 Proponent

Chevron Australia Pty Ltd (Chevron Australia) is the proponent and the person taking the action
for the Gorgon Gas Development on behalf of the following companies (collectively known as
the Gorgon Joint Venturers):

9 Chevron Australia Pty Ltd

Chevron (TAPL) Pty Ltd

Shell Development (Australia) Proprietary Limited
Mobil Australia Resources Company Pty Limited
Osaka Gas Gorgon Pty Ltd

)l
)l
)l
)l
1 Tokyo Gas Gorgon Pty Ltd
)l

Chubu Electric Power Australia Pty Ltd
pursuant to Statement No. 800 and EPBC Reference: 2003/1294 and 2008/4178.

Chevron Australia is also the proponent and the person taking the action for the Jansz Feed
Gas Pipeline on behalf of the Gorgon Joint Venturers, pursuant to Statement No. 769 and
EPBC Reference: 2005/2184.

1.2 Project

Chevron Australia proposes to develop the gas reserves of the Greater Gorgon Area (Figure
1-1).

Subsea gathering systems and subsea pipelines will be installed to deliver feed gas from the
Gorgon and Janszi lo gas fields to the west coast of Barrow Island. The feed gas pipeline
system will be buried as it traverses from the west coast to the east coast of the Island where
the system will tie in to the Gas Treatment Plant located at Town Point. The Gas Treatment
Plant will comprise three Liquefied Natural Gas (LNG) trains capable of producing a nominal
capacity of five Million Tonnes Per Annum (MTPA) per train. The Gas Treatment Plant will also
produce condensate and domestic gas. Carbon dioxide (CO,), which occurs naturally in the
feed gas, will be separated during the production process. As part of the Gorgon Gas
Development, Chevron Australia will inject the separated CO, into deep formations below
Barrow Island. The LNG and condensate will be loaded from a dedicated jetty offshore from
Town Point and then transported by dedicated carriers to international markets. Gas for
domestic use will be exported by a pipeline from Town Point to the domestic gas collection and
distribution network on the mainland (Figure 1-2).

1.3 Location

The Gorgon gas field is located approximately 130 km and the Janszi lo field approximately
200 km off the north-west coast of Western Australia. Barrow Island is located off the Pilbara
coast 85 km north-north-east of the town of Onslow and 140 km west of Karratha. The Island is
approximately 25 km long and 10 km wide and covers 23 567 ha. It is the largest of a group of
islands, including the Montebello and Lowendal Islands.
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IMPORTANT NOTE:

This file is an indicative representation of the current
design and location of the elements of the Gorgon
Gas Development and Jansz Feed Gas Pipeline only.
Changes may be made by Chevron from time to time,
such as to ensure that the engineering design is
efficient, practical and within land disturbance
requirements at the time of construction.
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Figure 1-2 Location of the Gorgon Gas Development  and Jansz Feed Gas Pipeline
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1.4 Environmental Approvals

The initial Gorgon Gas Development was assessed through an Environmental Impact
Statement/Environmental Review and Management Programme (EIS/ERMP) assessment
process (Chevron Australia 2005, 2006).

The initial Gorgon Gas Development was approved by the Western Australian State Minister for
the Environment on 6 September 2007 by way of Ministerial Implementation Statement No. 748
(Statement No. 748) and the Commonwealth Minister for the Environment and Water
Resources on 3 October 2007 (EPBC Reference: 2003/1294).

In May 2008, under section 45C of the Western Australian Environmental Protection Act 1986

(EP Act), the Environmental Protection Authority (EPA) approved some minor changes to the

Gorgon Gas Development that it considered dot to result in a significant, detrimental,
environmental effect in addition to, or different from, the e f f ec t of the origina
2008). The approved changes are:

9 excavation of a berthing pocket at the Barge (WAPET) Landing facility

1 installation of additional communications facilities (microwave communications towers)
9 relocation of the seawater intake

9 maodification to the seismic monitoring program.

In September 2008, Chevron Australia sought both State and Commonwealth approval through
a Public Environment Review (PER) assessment process (Chevron Australia 2008) for the
Revised and Expanded Gorgon Gas Develo p me n t to make s &apdroppdalanges
Characteristicsd6 of the initial Gorgon Gas Devel

9 addition of a five MTPA LNG train, increasing the number of LNG trains from two to three

1 expansion of the CO, Injection System, increasing the number of injection wells and surface
drill locations

T extension of the causeway and the Materials Offloading Facility (MOF) into deeper water.

The Revised and Expanded Gorgon Gas Development was approved by the Western Australian
State Minister for the Environment on 10 August 2009 by way of Ministerial Implementation
Statement No. 800 (Statement No. 800). Statement No. 800 also superseded Statement
No. 748 as the approval for the initial Gorgon Gas Development. Statement No. 800 therefore
provides approval for both the initial Gorgon Gas Development and the Revised and Expanded
Gorgon Gas Development, which together are known as the Gorgon Gas Development.

On 26 August 2009, the Commonwealth Minister for the Environment, Heritage and the Arts
issued approval for the Revised and Expanded Gorgon Gas Development (EPBC Reference:
2008/4178), and varied the conditions for the initial Gorgon Gas Development (EPBC
Reference: 2003/1294).

Since the Revised and Expanded Gorgon Gas Development was approved, further minor
changes have also been made and/or approved to the Gorgon Gas Development and are nhow
also part of the Development. Further changes may also be made/approved in the future. This
Plan relates to any such changes, and where necessary will be specifically revised to address
the impacts of those changes.

The Jansz Feed Gas Pipeline was assessed via Environmental Impact Statement/Assessment
on Referral Information (ARI) and EPBC Referral assessment processes (Mobil Australia 2005,
2006).

The Jansz Feed Gas Pipeline was approved by the Western Australian State Minister for the
Environment on 28 May 2008 by way of Ministerial Implementation Statement No. 769
(Statement No. 769) and the Commonwealth Minister for the Environment and Water
Resources on 22 March 2006 (EPBC Reference: 2005/2184).
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This Plan covers the Gorgon Gas Development as approved under Statement No. 800 and as
approved by EPBC Reference: 2003/1294 and EPBC Reference: 2008/4178.

In respect of the Carbon Dioxide Seismic Baseline Survey Works Program, which comprises the
only works approved under Statement No. 748 before it was superseded, and under EPBC
Reference: 2003/1294 before the Minister approved a variation to it on 26 August 2009, note
that under Condition 1A.1 of Ministerial Statement No. 800 and Condition 1.4 of EPBC
Reference: 2003/1294 and 2008/4178 this Program is authorised to continue for six months
subject to the existing approved plans, reports, programs and systems for the Program, and the
works under the Program are not the subject of this Plan.

15 Scope

This Marine Facilities Construction Environment Management Pl an ( MFCEMP; so6t hi s

required to satisfy Condition 17 of Statement No. 800, and Condition 13 of EPBC Reference:
2003/1294 and 2008/4178. This Plan forms part of an integrated set of Environmental
Management Plans (EMPs) developed for all components of the Gorgon Gas Development
(refer to Figure 1-3). This Plan primarily focuses on the management of activities associated
with construction of the east coast Marine Facilities as defined in Statement No. 800 and EPBC
Reference: 2003/1294 and 2008/4178, which are the Materials Offloading Facility (MOF), the
LNG Jetty, and the marine component of the Barge (WAPET) Landing upgrade (WAPET
Landing).

For the construction of the MOF and LNG Jetty, this Plan addresses marine construction
activities up to the mean high water mark at Town Point. For WAPET Landing, the scope of this
Plan includes those elements included within Section 2.0. Beyond this, the impacts associated
with terrestrial-based construction activities will be managed and monitored as detailed in the
Environmental Protection Plan as specified in Condition 7 Statement No. 800 and Condition 6 of
EPBC Reference: 2003/1294 and 2008/4178.

In addition, this Plan covers the following activities for completeness:

9 installation of a reverse osmosis (RO) brine intake structure, intake and outfall pipelines and
outfall diffusers;these are referred to as the ORO St

1 installation of vessel moorings and anchors.

A base case construction methodology is discussed for the Marine Facilities in the following
sections. This methodology represents the most likely design scenario and therefore represents
the basis for environmental assessment and associated management and monitoring described
within this Plan. As detailed engineering design advances, potential for deviation away from the
base case scenario may occur; however, any deviation is not expected to significantly alter the
outputs of the environmental risk assessment (Section 4.0) or the proposed environmental
management and monitoring measures described in Section 6.0. Any significant refinement to
engineering design will be assessed and where necessary, this Plan will be updated.

This Plan does not address environmental management associated with operation of the Marine
Facilities or potential environmental impacts emanating from dredging and spoil disposal
activities, which are addressed in a separate Dredging and Spoil Disposal Management and
Monitoring Plan (DSDMMP) (Condition 20 of Statement No. 800, and Condition 14 of EPBC
Reference: 2003/1294 and 2008/4178) (Chevron Australia 2009a). However, reference is made
in this Plan to interfaces between dredge and spoil disposal activities and wider Marine Facilities
construction activities for ease of interpretation and where there is overlap between construction
activities assessed within each Plan (e.g. the use of dredge spoil as reclaimed material in the
construction of the MOF).
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1.6
16.1
1.6.1.1

Purpose of this Plan

Legislative Requirements

State Ministerial Conditions

This Plan is required under Condition 17.1 of Statement No. 800, which is quoted below:

16.1.2

Prior to the commencement of construction of the marine facilities listed in
Condition 17.2, the Proponent shall prepare and submit to the Minister a Marine
Facilities Construction Environmental Management Plan (the Plan) that meets the
objectives set out in Condition 17.4 and requirements set out in Conditions 17.5 and
17.6, as determined by the Minister unless otherwise allowed in Condition 17.1A.

Commonwealth Ministerial Conditions

This Plan also satisfies the requirements of Condition 13.1 of EPBC Reference: 2003/1294 and
2008/4178, which is quoted below:

1.6.2

Prior to the commencement of construction of the marine facilities listed in
Condition 13.2, the person taking the action must prepare and submit to the
Minister, for approval, a Marine Facilities Construction Environmental Management
Plan that meets the objectives set out in Condition 13.4 and requirements set out in
Conditions 13.5 and 13.6, as determined by the Minister unless otherwise allowed in
Condition 13.1A.

Objectives

The objectives of this Plan, as stated in Condition 17.4 of Statement No. 800 and Condition 13.4
of EPBC Reference: 2003/1294 and 2008/4178. are:

i To reduce the impacts from the construction of the marine facilities listed in
Condition 17.2 [or Condition 13.2] (excepting from the generation of turbidity and
sedimentation from dredging and spoil disposal) as far as practicable; and

i. To ensure that construction of the marine facilities listed in Condition 17.2 [or
Condition 13.2] does not cause Material or Serious Environmental Harm outside the
Marine Disturbance Footprint associated with those facilities (except from the
generation of turbidity and sedimentation from dredging and spoil disposal).

1.6.3

Requirements

The requirements of this Plan, as stated in Condition 17 of Statement No. 800 and Condition 13
of EPBC Reference: 2003/1294 and 2008/4178, are listed in Table 1-1.

Table 1-1 Requirements of this Plan

Ministerial Condition . Section .
Document No. Requirement Refgrence in
this Plan
Statement 17 Marine Facilities Construction Environmental Entire
No. 800 Management Plan document
Statement 17.1 Prior to the commencement of construction of the Entire
No. 800 Marine Facilities listed in Condition 17.2, the document
Proponent shall prepare and submit to the Minister a
Marine Facilities Construction Environmental
Management Plan (the Plan) that meets the objectives
set out in Condition 17.4 and requirements set out in
Conditions 17.5 and 17.6, as determined by the
Minister, unless otherwise allowed in Condition 17.1A.
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Requirement Reference in
Document No. ;
this Plan
Statement 17.3 The Proponent shall consult with the DEC, DoF, DoT Section 1.6.5
No. 800 and DEWHA (now SEWPaC) in the preparation of the
Plan.
Statement 17.4 The objectives of the Plan are:
No. 800 i. To reduce the impacts from the construction of the | Sections 4.3,
Marine Facilities listed in Condition 17.2 (excepting | 4.4, 6.0
from the generation of turbidity and sedimentation
from dredging and spoil disposal) as far as
practicable; and
ii. To ensure that construction of the Marine Facilities | Sections 4.3,
listed in Condition 17.2 does not cause Material or | 4.4, 6.0
Serious Environmental Harm outside the Marine
Disturbance Footprint associated with those
facilities (except from the generation of turbidity
and sedimentation from dredging and spoil
disposal).
Statement 175 The Plan shall include the following:
No. 800 i. Management measures to reduce the impacts from | Section 6.0
the construction of the Marine Facilities as far as
practicable;
ii. Management measures to ensure that construction | Section 6.0
of the Marine Facilities does not cause Material or
Serious Environmental Harm outside the Marine
Disturbance Footprint;
iii. The measures required by Conditions 17.5.i. and
17.5.ii. shall address but not be limited to:
a. Generation and dispersion of turbidity caused | Section 6.4
by construction activities other than dredging;
b. Monitoring and managing the quality of any Section 6.4
decant water released from the MOF bunded
area;
c. Preventing harm to or fatalities of marine Section 6.2
turtles or cetaceans;
d. Noise and percussion and other potential Section 6.5
impacts associated with drilling and/or piling;
e. Generation and dispersion of drilling fluids and | Section 6.4
drill cuttings;
f.  Direct disturbance of habitat; and Section 6.3
g. The avoidance of blasting as far as practicable | Section 6.5
and management measures to be applied if
blasting is required.
iv. Performance Standards against which achievement | Sections 6.0,
of the objectives of this condition can be 8.0
determined.
Statement 17.6 Turbidity and sediment deposition and coral loss Sections 6.3
No. 800 caused by the construction of the Marine Facilities and 6.4*
shall be subject to the requirements of Conditions 18
and 21
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this Plan

EPBC Refs: 13.1 Prior to the commencement of construction of the Entire

2003/1294 Marine Facilities listed in Condition 13.2, the person document

and taking the action must prepare and submit to the

2008/4178 Minister, for approval, a Marine Facilities Construction

Environmental Management Plan (the Plan) that meets
the objectives set out in Condition 13.4 and
requirements set out in Conditions 13.5 and 13.6, as
determined by the Minister, unless otherwise allowed
in Condition 13.1A.

EPBC Refs: 13.1A In the event that any portions of the Plan related to Entire

2003/1294 specific elements or sub-elements (Marine Facilities document

and listed in Condition 13.2) of the action are not submitted

2008/4178 as required by Condition 13.1, the person taking the

action must submit the portion of the Plan relevant to
that element or sub-element to the Minster prior to the
commencement of construction of that element or sub-
element. All portions of the Plan must meet the
objectives identified in Condition 13.4 and the
requirements of Condition 13.5 as determined by the
Minister

EPBC Refs: 13.3 The person taking the action must consult with the Section 1.2

2003/1294 DEC, DoF, DoT and DEWHA (now SEWPaC) in the

and preparation of the Plan.

2008/4178

EPBC Refs: 13.4 The objectives of the Plan are:

2003/1294 i. To reduce the impacts from the construction of the | Section 6.0

and Marine Facilities listed in Condition 13.2 (excepting

2008/4178 from the generation of turbidity and sedimentation

from dredging and spoil disposal) as far as
practicable; and
ii. To ensure that construction of the Marine Facilities | Section 6.0
listed in Condition 13.2 does not cause Material or
Serious Environmental Harm outside the Marine
Disturbance Footprint associated with those
facilities (except from the generation of turbidity
and sedimentation from dredging and spoil
disposal).

EPBC Refs: 135 The Plan must include the following:

2003/1294 i. Management measures to reduce the impacts from | Section 6.0

and the construction of the Marine Facilities listed in

2008/4178 Condition 13.2 as far as practicable;

ii. Management measures to ensure that construction | Section 6.0
of the Marine Facilities listed in Condition 13.2 does
not cause Material or Serious Environmental Harm
outside the Marine Disturbance Footprint;
iii. The measures required by Conditions 13.5.i. and
13.5.ii. must address but not be limited to:
a. Generation and dispersion of turbidity caused | Section 6.4
by construction activities other than dredging;
b. Monitoring and managing the quality of any Section 6.4
decant water released from the MOF bunded
area;
c. Preventing harm to or fatalities of marine Section 6.2
turtles or cetaceans;
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Document No. ;
this Plan
d. Noise and percussion and other potential Section 6.5
impacts associated with drilling and/or piling;
e. Generation and dispersion of drilling fluids and | Section 6.4
drill cuttings;
f.  Direct disturbance of habitat; and Section 6.3
g. The avoidance of blasting as far as practicable | Section 6.5
and management measures to be applied if
blasting is required.
iv. Performance Standards against which achievement | Sections 6.0,
of the objectives of this condition can be 8.0
determined.
EPBC Refs: 13.6 The person taking the action must implement the Plan | Section 7.0
2003/1294
and
2008/4178
EPBC Refs: 3.2.1 A description of the EPBC listed species and their Appendix 4
2003/1294 habitat likely to be impacted by the components of the
and action which are the subject of that plan.
2008/4178
EPBC Refs: 3.2.2 An assessment of the risk to these species from the Appendix 4
2003/1294 components of the action the subject of that plan,
and relevant to that plan
2008/4178
EPBC Refs: 3.2.3 Details of the management measures proposed in Section 6.0
2003/1294 relation to these species if it is a requirement of the
and condition requiring that plan.
2008/4178
EPBC Refs: 3.24 Details of monitoring proposed for that species ifitisa | Section 6.2 and
2003/1294 requirement of the condition requiring that plan. 6.5
and
2008/4178
EPBC Refs: 3.25 Performance standards in relation to that species if itis | Section 5.0
2003/1294 a requirement of the condition requiring that plan
and
2008/4178
EPBC Refs: 3.2.7 Protocols for reporting impacts on the species to the Section 8.2
2003/1294 Department.
and
2008/4178

* Monitoring of water quality and sedimentation and potential impacts to coral health from the reclamation activities
will be encompassed within the water quality and coral health monitoring programs as described within the DSDMMP
(Chevron Australia 2009a).

Any matter specified in this Plan is relevant to the Gorgon Gas Development only if that matter
relates to the specific activities or facilities associated with that particular development.

The sections in this Plan that are noted in the above table to meet the conditions of EPBC
Reference: 2003/1294 and 2008/4178 shall be read and interpreted as only requiring
implementation under EPBC Reference: 2003/1294 and 2008/4178 for managing the impacts of
the Gorgon Gas Development on, or protecting the EPBC Act matter listed in Appendix 4. The
implementation of matters required only to meet the requirements of Ministerial Statement
No. 800 are not the subject of the EPBC Reference: 2003/1294 and 2008/4178.
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1.6.4 Hierarchy of Documentation

This Plan will be implemented for the Gorgon Gas Development via the Chevron Australasia
Business Unit (ABU) Operational Excellence Management System (OEMS). The OEMS is the
standardised approach that applies across the ABU in order to continuously improve the
management of safety, health, environment, reliability and efficiency to achieve world-class
performance. Implementation of the OEMS enables the Chevron ABU to integrate its
Operational Excellence (OE) objectives, processes, procedures, values, and behaviours into the
daily operations of Chevron Australia personnel and contractors working under Chevron
Austral i ads The OFMS isddsignedotobe consistent with and, in some respects, go
beyond ISO 14001-2004 (Environmental Management Systems I Requirements with Guidance
for Use) (Standards Australia/Standards New Zealand 2004).

Figure 1-3 provides an overview of the overall hierarchy of environmental management
documentation within which this Plan exists. Further details on environmental documentation
for the Gorgon Gas Development and Jansz Feed Gas Pipeline are provided in Section 7.1 of
this Plan.

© Chevron Australia Pty Ltd Public Page 31
Printed Date: 25 February 2011 Uncontrolled when Printed



Gorgon Gas Development and Jansz Feed Gas Pipeline:
Marine Facilities Construction Environmental Management Plan
Revision: 1

Document No.:G1-NT-PLNX0000381
DMS 1D:003751633
Revision Date: 21 February 2011

Chevron Australia OE Processes

Chevron Corporate OE Processes |

Gorgon OEMS Implementation Plan

-

Terrestrial and Subterranean Baseline State and
Environmental Impact Report

Terrestrial and Subterranean Environment
Protection Plan

Terrestrial and Subterranean Environment
Monitoring Program

Terrestrial and Marine Quarantine Management
System

Short Range Endemics and Subterranean Fauna
Monitoring Plan

Fire Management Plan

Coastal and Marine Baseline State and
Environmental Impact Report

-term Marine Turtle Management Plan

Marine Environmental Quality Management Plan

Post-Development Coastal and Marine State and
Environmental Impact Survey Report

Coastal Stability Management and Monitoring

Reservoir Carbon Dioxide Injection System

Greenhouse Gas Abatement Program

Best Practice Pollution Control Design

|

Decommissioning and Closure Plan

Reverse Osmosis Brine Disposal via Ocean
Outfall Environmental Management and
Management Plan

Marine Facilities

Construction Dredging and Spoll

Environmental
Management Plan

Offshore Gas Pipeline
Disposal Management Installation Management

and Monitoring Plan

Horizontal Directional Other Gorgon Activity:
by Specific Construction
Drilling Management and i
Monitoring Plan a0 ERe
and/or EMPs

Gorgon Impact Mitigation Strategies

| Contractor and Subcont

, Work Method Statements, JHAS, etc |

| - Documentation required under Statement No BOO|

Figure 1-3 Hierarchy of Gorgon Gas Development Environmental Documentation

Note: The above figure refers to all Plans required for Ministerial Statement No 800. The Plans are only relevant to EPBC Reference: 2003/1294 and 2008/4178, if required for those

Conditions of those approvals.
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1.6.5 Stakeholder Consultation

Consultation with stakeholders has been undertaken by Chevron Australia on a regular basis
throughout the development of environmental impact assessment management documentation
for the Gorgon Gas Development and Jansz Feed Gas Pipeline. This has included
engagement with the community, government departments, industry operators and contractors
to Chevron Australia via planning workshops, risk assessments, meetings, teleconferences, and
the PER and EIS/ERMP formal approval processes

Under Condition 17.3 of Statement No. 800 and Condition 13.3 of EPBC Reference: 2003/1294
and 2008/4178, this document has been prepared with input from:

1 Department of Environment and Conservation (DEC)
1 Department of Fisheries (DoF)
1 Department of Transport (DoT)

1 Department of the Environment, Water, Heritage and the Arts (DEWHA; now Department of
Sustainability, Environment, Water, Population and Communities [SEWPaC]).

In addition, Chevron Australia has also sought input and consultation with the following:
1 Construction Dredging Environmental Expert Panel (CDEEP)
91 Marine Turtle Expert Panel (MTEP).

The process for development, review and approval of this Plan is shown in Figure 1-4.
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Scoping and
Development of
Deliverable

:

Draft Deliverable

Consultation with DEC

Internal Review Chevron Australia
Key Project Personnel and
Subject Matter Experts

_LJ_

y

—
4.|

Draft Deliverable DEC Review

T

Rewvise (if Consolidated DEC
required) Comments
Finalise Deliverable I DEC Close-out Review

Minor revisions {ifI _*_
required) @‘

Final deliverable Issued for Ministerial (DEC) Approval

Figure 1-4 Deliverable Development, Review and Approval Flowchart

1.6.6 Public Availability

This Plan will be made public as and when determined by the relevant Minister, under
Condition 35 of Statement No. 800 and Condition 22 of EPBC Reference: 2003/1294 and
2008/4178.
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2.0 Relevant Footprint, Facilities and Activities

2.1 Marine Disturbance Footprint

The Marine Disturbance Footprint (MDF) is defined in detail in the CMBSEIR (Marine Baseline
Report) (Chevron Australia 2009b). For the east coast of Barrow Island, the MDF includes the
facilities to be constructed (MOF, LNG Jetty, WAPET Landing, and RO Structures) and the
extent of surrounding seabed in which the planned construction activities (stressors) could be
expected to disturb the seabed. These stressors include vessel propeller wash, vessel
anchoring and mooring facilities, rock and fill material placement, seabed grooming for safe
positioning of vessels, removal of high spots (to enable the safe transit of construction vessels),
grounding of barges for logistics purposes, and pile and navigation aid installation. While the
MDF does not include areas that will be disturbed by the generation of turbidity and
sedimentation from dredging and dredge spoil disposal, it does include areas of the seabed that
would be directly affected (removed) by these activities. The boundary of the MDF is presented
in Figure 2-1 and Figure 2-2. For the MOF, LNG Jetty and WAPET Landing, the MDF
corresponds to a 300 m buffer out from the toe of these facilities. Figure 2-2 also includes the
MDF extending out (300 m buffer) from the turning basin and LNG shipping channel. The
footprint for the navigation aids and the dredge spoil disposal ground are also represented.

Additionally, the MDF includes indicative areas where operational and cyclone moorings will be
installed (refer to the hatched areas on Figure 2-1 and Figure 2-2). The number and specific
location of each mooring will be subject to further investigation and planning as follows:

9 Site surveys will be required to identify those areas with suitable sediment cover for holding
capacity for the moorings.

1 The number and type of vessels to be mobilised to site will be defined as each of the marine
Construction Contractors is engaged.

Note that it is not proposed to disturb the entire footprint area identified for the installation of
moorings in Figure 2-1 and Figure 2-2. Due to their concentrated nature, each mooring will
create localised disturbance at the points of contact with the seabed only. It is anticipated that
approximately 1% of the indicative footprint will be directly disturbed. See Section 6.3 for the
management of mooring installations.

Approval for the installation of moorings will be sought from either the WA Department of
Transport (DoT), for moorings within Port limits or the WA Department of Environment and
Conservation (DEC) for moorings within the Marine Management Area or Marine Park.
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2.2 Description of Works
221 Overview

This Section provides a detailed description of the construction of the Marine Facilities
(Condition 17.2, Statement No. 800), which are:

1 Materials Offloading Facility

1 LNG Jetty

9 marine component of the Barge (WAPET) Landing upgrade

The installation of the RO Structures and vessel moorings is also included.

The key characteristics for marine construction activities associated with this Plan are
summarised in Table 2-2, with the remainder of this section summarising each of the
construction activities, supported by a detailed description in Table 2-3.

Table 2-1 provides an overview of the marine construction schedule. A number of the
construction activities will be undertaken on a 24-hour basis. As outlined in Section 1.5, any
significant changes to the base case development will be assessed and this Plan will be

updated accordingly.

Table 2-1 Marine Construction Schedule

Activity Timing
Marine drilling 24 hours
Marine blasting Day shift
Marine impact piling 24 hours

Construction of the MOF Causeway (within 500 m
from Town Point)

Day shift (occasional night shift may be required
to shore up protection to partially constructed
works in the event of approaching cyclones or
other potentially destructive marine conditions)

Construction of MOF and Causeway (greater than
500 m from Town Point)

24 hours

LNG Jetty Construction 24 hours

WAPET Landing Upgrade construction (marine Day shift

component)
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Table 2-2 Key Characteristics for Marine  Construction Activities

Component Key Characteristics
RO Structures* 1 Installation of the intake structure on the northern or southern side of the
MOF. This is likely to consist of a concrete caisson with submersible pumps
in a wet well installation (Note: pending completion of detailed design)
1 Installation of the intake and outfall pipelines and diffuser
Pioneer MOF 1 Reclamation of suitable dredge material from MOF access channel, turning
Platform basin and LNG channel
(Figure 2-6) 1 Construction of a triangular-shaped platform, using dredged fill material
contained within a perimeter berm faced with rock armour
1 Construction of berthing ramps and berthing dolphins to accommodate large
barges and Roll-on Roll-off (RORO) vessels
1 Installation of navigation aids
Pioneer MOF 9 Construction of a causeway using fill material sourced from onshore Barrow
causeway Island, connecting Town Point to the Pioneer MOF Platform
(Figure 2-6)
Full MOF 1 Raising of upper causeway section
(Figure 2-5) 1 Extension of the Pioneer MOF Platform to include a breakwater, tug pen and
heavy lift facility
LNG Jetty 1 Installation of the main jetty approach structure
(Figure 2-6) 1 Installation of jetty superstructure containing roadway, pipeway, loops,
firewater intake structure, firewater pumps, DomGas risers and platforms
1 Installation of jetty head structures comprising one Operations Platform with
substation, field instrumentation building and remote operations workshop,
one emergency shutdown platform, two LNG and Condensate Loading
Platforms, four berthing and six mooring dolphins at each platform, designed
to accommodate LNG carriers up to 215 000 m? and condensate carriers up
to 120 000 DWT
1 Installation of spar buoys and piled navigation aids
WAPET Landing 1 Two new Landing Craft Tank (LCT) landing ramps next to the existing
(Figure 2-4) concrete LCT ramp
1 Installation of a transition ramp (i.e. sunken barge) between the new LCT
landing ramps
1 Improvements at the existing land-backed wharf
1 Reconstructed groyne barge berth
1 Small craft landing
1 Navigation aids
Installation of 1 Installation of moorings as required for the marine construction activities

Moorings*

Note: * Additional works not defined as a Marine Facility (as per Statement No. 800, Condition 17.2 and EPBC
Reference: 2003/1294 and 2008/4178 Condition 13.2).
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Figure 2-4 WAPET Landing Upgrade ( Marine Component)
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2.2.2 WAPET Landing Upgrade

The WAPET Landing will handle all vessel and freight movement for import and export to
Barrow Island, prior to the completion of the MOF. It will also continue to be used as an
alternative materials offloading facility during peak periods. Table 2-3 details the infrastructure
upgrades to the:

9 landing Craft Tank (LCT) Landing and Barge Berth
9 land-backed wharf

1 groyne barge berth.
2.2.3 RO Brine Structures

The construction methodology for the RO Structures is presented in detail in Table 2-3. The
intake and outfall pipelines and outfall diffusers will be installed on the seabed.

The intake structure will be located within the armour of the Pioneer MOF. It will consist of a
concrete caisson and shall contain submersible pumps in a wet well installation. An intake
pipeline will extend from the caisson to a seawater intake located to the north or south side of
the MOF.

The outfall diffusers will be located subsea so as to achieve the necessary dilution rates and
prohibit the recycling of brine via the intake pipeline.

The exact location of the pipelines is pending completion of detailed design. Currently two
options are under assessment:

9 alignment predominantly within the MOF structure, with a deviation outside the MOF footprint
in the vicinity of the Pioneer MOF

1 installation adjacent to the MOF, on the southern side. The pipelines will be set back from
the toe of the MOF to minimise impacts from construction of the MOF.

Both options require similar installation methods (see Table 2-3) and are contained within the
MDF. This Plan has been developed to manage both options.

2.2.4 Materials Offloading Facility
224.1 Pioneer MOF

A Pioneer MOF will initially be required to allow offloading of equipment and materials for
construction of the onshore LNG plant and associated facilities on Barrow Island, via large
barges and Roll-on Roll-off (RORO) vessels. Construction activities will include:

9 a Pioneer MOF perimeter berm, which will be constructed using a combination of suitably
sized dredged material and rock transported from the mainland

| dredged material (approx 200 000 m®) will be placed within the perimeter berm to form the
Pioneer MOF Platform. Primary and secondary armour rock sourced from the mainland will
be installed on the external face of the Pioneer MOF Platform

9 construction of a Pioneer MOF causeway starting from Town Point and progressing outwards
to the Pioneer MOF Platform.

The berm construction will include dredged rock material and will be pervious in parts. A filter
layer (geotextile or graded material) will line the interior or exterior face of the bunds prior to the
infill operation. Geotextile, when used, will be placed with the assistance of an excavator.
After installation, the geotextile will be partly covered with suitable material.

The infill will be placed by pumping via a pipeline from the Trailer Suction Hopper Dredge
(TSHD) positioned in the MOF turning basin. The placement of the fill will be primarily at or
near high tides, limiting the hydraulic gradient between the inside and outside of the bund. This
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will limit the speed of the infill operation allowing sufficient time for the fines within the MOF area
to settle before subsequent loads.

Given the characteristics of the materials present within the dredging areas and their
subsequent behaviour after having passed through a dredge pump, priority will be given to
placing the coarser sand fraction within the MOF area. This will result in lower turbidity levels
from decant water discharge, more usable engineering fill grade material, and generally a
reclamation area that is easier to manage.

The berm wall will include a steel weir box placed on the temporary face adjacent to the dredge
area. The steel box will provide an adjustable weir on the upstream side and pipe outflow on
the downstream side to discharge at or near the seabed.

A diagrammatical sequence of the construction of the Pioneer MOF Platform is provided in
Appendix 1 (note that the filter layer may be installed on the interior or exterior wall of the berm).
As the construction of the Pioneer MOF Platform (including reclamation) is incorporated within
the scope of the dredge program, more detailed information on this activity is included within the
DSDMMP (Section 3.0; Chevron Australia 2009a).

The causeway will connect Town Point to the Pioneer MOF Platform using material excavated
from Barrow Island combined with concrete armour units (Table 2-3). Bund embankments will
be progressively constructed and filled, with appropriate rock and concrete armour units
progressively installed to minimise erosion from cyclone damage during the construction phase.
A roadway will be constructed on the surface of the causeway.

2.2.5 Full MOF

Once the Pioneer MOF has been constructed, work will commence immediately on extending
the MOF platform seaward and raising part of the existing MOF causeway (Figure 2-5),
including:

1 extending the MOF platform seaward, forming a breakwater that will protect tug pen
moorings, the heavy lift facility and other berths. This work will be completed using material
excavated from Barrow Island and up to approximately 400 000m?® of dredge material.
Suitable dredge material may be also used in place of core fill material from Barrow Island.
This is dependent on the quality and quantity of the core fill material. Up to 800 000 m* of
dredged material may be required for this purpose

1 constructing a Heavy Lift Facility and tug pens

1 raising the existing MOF causeway by adding an upper causeway section (upper causeway
height varies between +12 m to +16.5 m CD) to accommodate an all-weather access road to
the LNG Jetty, a pipe rack containing LNG, condensate and other pipelines for export, and
operations of the jetty offloading facilities. This work will be completed using material
excavated from the Terrestrial Disturbance Footprint on Barrow Island

1 installing armour comprising rock and precast concrete units.
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2.2.6 LNG Jetty

The selected design of the LNG Jetty is based on an open structure with gravity base concrete
caissons founded on the seabed (Figure 2-6). The caissons typically have four piles each that
are embedded in the caisson. The piles support the jetty superstructure. This section presents
the construction details of this concept , which includes:

9 seabed preparation, levelling and placement of the foundation gravel layer for the caissons
1 offsite prefabrication of jetty elements

i transport to site, floating into position and immersion to the rock foundation of gravity base
concrete jetty supports

1 lifting by heavy lift crane barge onto the jetty supports of the offsite prefabricated
superstructures, including roadways, pipe racks, buildings and pre-assembled units for fire
water pumps, emergency shutdown and product loading.

The scope of work for the LNG Jetty also includes the navigation aids, channel markers and
lead lights, and structures to protect the jetty from vessel impact. The channel markers are spar
buoy type structures, while the lead lights and jetty protection structures are piled using both
driving and drilling techniques.

2.2.7 Vessel Support Requirements

A range of construction vessels will be required for the marine construction activities as outlined
in Table 2-3. Ancillary vessels will also be required, including:

1 supply vessels
refuelling vessels

crew change vessels

1

1

9 survey vessels
T tugs

1 landing craft
1

marine construction support vessels. Marine construction personnel will be accommodated
on board the vessels.
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Table 2-3 Detailed Description of Marine Construction Activities

Work Activity

Description

Construction Machinery
Requirements

Indicative
Timing

WAPET Landing
(Activity 17 Barge
Landing)

Prior to completion of the operational MOF, all vessel and freight movement (approximately 355 000 freight tonnes) for import and export from Barrow Island will
use WAPET Landing, which is the only available landing point. Following construction of the MOF, WAPET Landing will continue to be used as an alternative
material offloading facility for Gorgon during peak periods.

The existing material offloading facilities at WAPET Landing will be upgraded as follows:

Landing Craft Tank (LCT) Landing and Barge Berth

1 Increase landing craft capacity (to manage two 250 / 300 deadweight tonnage [DWT] vessels at any one time) by installing additional ramps on either side of
the existing concrete ramp. The new ramps will be formed by placing Flexmats (flexible concrete mattress) on prepared subgrade (approx 1000 m? of
<75 mm) so as to achieve required ramp levels and grade. Preparation works for the Flexmats include the removal of existing fender piles, excavation of
high points, removal of rock (approximately 600 m3) to make level, a small excavation to the cliff face (approximately 10 m3) on the south side of the ramp, as
well as saw cutting the edge of the existing concrete ramp and removal of rubble material. Trenches will be cut around the perimeter of the Flexmat and
material excavated to fix the mat edges. The subgrade will be placed using dump trucks and Flexmats placed over compacted material using an onshore
crane. Mats will be fixed to the existing surface using long pin anchors (approx 750 mm).

1 A transition ramp (sunken barge) will be installed to act as a bridging structure to provide access and berthing of a barge up to 6000 DWT. Approximately
45 m of seabed measured from the toe line of the existing LCT ramp will be disturbed to allow for placement of the transition ramp. The ramp will be floated
into position, ballasted and stabilised. Prior to the positioning of the transition ramp compacted subgrade (hard, durable, angular rock fragments, free from
deleterious matter such as clay lump) will be placed on the seabed by a dump truck to achieve required levels and grade. This material will consist of
approximately 1500 m? of 300 mm grade material. The transition ramp will then be placed on the top of the compacted subgrade. Piles will most likely be
required to stabilise the sunken barge in addition to ballast. A steel ramp will be placed on the shore side of the barge to act as an approach ramp. A
minimum of three breasting dolphins with fenders will be installed to assist berthing of the barges. Piles for breasting dolphins will be drilled and grouted and
installed using a work barge with crane and drilling assembly.

Land-backed Wharf

1 Two stop fenders and one breasting dolphin with fender will be installed at the wharf to enable berthing of a barge up to 6000 DWT. Piles for stop fenders
and the breasting dolphin will be drilled and grouted and installed using a work barge with crane and drilling assembly.

1 Excavation of the Land-backed Wharf berthing pocket will involve removal of rock and sediment within the berthing pocket to allow a graded surface for
improved barge access and landings. The work will be undertaken by a land excavator at low tide, with material being stockpiled on land for later re-use or
disposal. The activity will take approximately one to two weeks to complete.

Groyne Barge Berth

1 Rebuilding of the existing groyne and construction of a new barge berth/s is required to provide vehicle (truck) access to allow roll-on / roll-off (RORO) cargo
transfers from barges (up to 10 000 DWT) and diesel offloading from LCTs and fuel barges. As a minimum (for one berth), two stop fenders and three
breasting dolphins with fenders will be required to assist barge berthing. Piles for stop fenders and breasting dolphins will be drilled and grouted and
installed using a work barge with crane and drilling assembly. To increase the logistics capabilities on the Island, a sunken barge may also be required to be
|l anded off Bobés Beach to transf er | olgadditon tothesbargeptheie enay bé a reqeiremeht toenstal moorings a
(clump weights) and/or fender dolphins. Cargo barges will be used to deliver equipment to the barge.

1 Slumped material from the existing groyne (approximately 600 m3) will be recovered for re-use in the new groyne profile. This material will be separated for
use into armour and groyne ramp core fill. The material will be placed and compacted using shore-based excavators and dump trucks.

1 For the groyne earth ramp, precast concrete retaining wall units and a precast concrete approach slab will be installed using a shore-based crane. Primary
and secondary rock armour (approximately 5000 m®) will be placed around the groyne earth ramp using dump trucks and excavators. Prior to the installation
of secondary armour, a geotextile liner will be installed. Approximately 3000 m? of fill will be placed on the groyne by dump trucks.

1 A Small Craft Landing will be installed to serve small vessels. The existing landing will be removed and a new Small Craft Landing will be constructed,
sheltered by the groyne and accessed by a gangway. The new landing will be located in deeper water, which will improve tidal availability. The Small Craft
Landing consists of a pontoon structure connected to the land by a steel gangway supported by piles. Piles for the pontoon and gangway will be drilled and
grouted and installed using a work barge with crane and drilling assembly. Pontoon and steel gangway will then be installed using the crane on the work
barge.

1 Two marine navigation aids will be installed to assist barge berthing. One navigation aid will be fitted to the most eastern Groyne Berth breasting dolphin.
The other will be installed on a pile just north of the Groyne Berth. This pile will be installed using a work barge with crane and drilling assembly. Normal
moorings and cyclone moorings may be installed to suit construction and operations requirements.

=

=4 —a —a A

Work barge with crane and
drilling assembly

Tugs and support vessels
Excavator with rock breaking
capability

Onshore cranes

Front end loaders

Dump trucks

Heavy rollers

6 months
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Work Activity Description Constructiqn Machinery Ind_icative
Requirements Timing
RO Brine Outfall Seabed Preparation and Pipeline Installation (applicable to both installation options, within the MOF structure and adjacent to the MOF): 1 Large crane barge
Installation (Activity 27 | § Level seabed along route by removing high spots and filling using selected fill. f Work Boat
Town Point) 1 Install sleepers on gravel bedding to line and level at design spacing and fix to seabed. 1 Dumb barge with excavator for
1 Lay pipelines on sleepers aligned in saddles. seabed preparation gravel
{ Fix pipelines and power cables to sleepers. bedding
1 In the dredge area around the Pioneer MOF Platform, the pipeline may be installed in a trench to protect it from damage from dredge anchors. In this area ' Gravel barge
the installation method will be: 1 General material barge
A Excavate trench using barge-mounted backhoe. 1 Dive Boat and crew
A Install pipelines in trench. 1 Heavy lift ship
A Fill trench using selected dredge fill. 1 Concrete batching plant and
concrete pump
In addition to the above work, if the pipeline is located under the MOF it will be necessary to provide it with mechanical protection prior to MOF fill construction.
There are two options for this mechanical protection:
Option 1: Protect using precast reinforced concrete culverts:
A Culverts are precast on mainland.
A Culverts are loaded onto task-specific supply/storage barges and towed to site.
A Crane Barge lifts precast culvert _sections from barge and installs over existing pipelines. Culverts are landed into position without anchoring until all 12 months
culverts on the supply barge are installed.
A Divers to trace back over landed precast units and install seabed anchors.
Option 2: Protect using mass concrete covering
A Prepare rock-fill bunds to a height approximately equal to the top of pipes either side of pipeline and cover with geotextile.
A Pump concrete covering over pipe to design thickness from either shore-based concrete pump or barge-mounted concrete pump.
The mechanical protection described above will not be required in areas where the pipeline is laid in trench or if the pipeline is located outside the MOF
footprint.
Intake Structure
9 Precast and fabricate structure on mainland in a location with access to a deep water wharf for loading on heavy lift ship and transport to offshore Barrow
Island.
9 Offload structure to a purpose built barge offshore of Barrow Island close to its installation location.
1 With tug boat assistance, float the structure into position and sink into position, on pre-prepared bed, using a combination of outgoing tide and ballast.
9 Drill and install rock anchors to fix structure in place.
1 Install equipment within caisson structure.
Pioneer MOF Platform | 1 Initially, an access channel and rehandle pit will be dredged within the overall MOF dredging footprint. The access channel will allow access to the Pioneer 1 Backhoe Dredge (BHD)
(Activity 317 Town MOF Platform construction area for construction vessels and equipment. The rehandle pit will be used as a temporary stockpile area for suitably sized ' Trailer Suction Hopper Dredge
Point) dredged material that can be used in construction of the Pioneer MOF. (TSHD)
1 Once the access channel is complete, a Pioneer MOF berm will be constructed using a combination of suitably sized dredged material and rock from the  Drill and blast spread
mainland. Unsuitable dredge material will be placed into the offshore spoil disposal ground. (potentially)
1 Dredged material will be used as infill to form the Pioneer MOF Platform (approx 200 000 m3). Once a stable working platform has been created, land-based | § Flat-top ramp barges
garthmoving eqyipment can be used in the qonstruption of the Pioneer MOF Platfor_m. Dredgegl material will be pumped into t_he bunded area on an  Heavy lift ships 8 months
intermittent basis. The supernatant water will be discharged through a dedicated discharge point at the seaward end of the Pioneer MOF Platform.  Land-based excavators
1 Primary and §econdary rock armour sourced from the mainland will be pIapgd on the outer side of thg Pioneer MOF. Platform to pr.ovide protection _and to 1 Crane barge
prevent erosion from storm or cyclone damage. This will also reduce turbidity generation and potential loss of reclaimed material into the water adjacent to
the MOF location. T Rock supply barges
1 Precast concrete units will be installed to form the berth facilities.
1 Navigation aid support structures will be installed.
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Work Activity Description Constructiqn Machinery Ind_icgtive
Requirements Timing
Pioneer MOF 1 A causeway will be constructed connecting Town Point to the Pioneer MOF Platform using material excavated from the LNG plant site. The Pioneer 1 Land-based excavators (trim
Causeway causeway will be constructed to +6.5 m CD. bunds and place rock armour)
Construction 1 Construction of the Pioneer MOF causeway will be completely land-based and will start from Town Point and progress outwards to the Pioneer MOF 1 40 t Articulated Dump Trucks
(Activity 4T Town Platform. (transport Barrow Island
Point) ' Outer bund embankments will be constructed from hard, durable rock material, sourced from Barrow Island. This material will either be screened to remove excavated material to the MOF
fines, or if not screened a filter layer (geotextile) will be placed on the outside of the embankment to minimise fines spreading to the environment. work front) 10 months
9 Core fill material will be placed in between the bund embankments as they are constructed. It is planned that core fill will not extend beyond the end of the 1 D8 Dozers (support placement
bund embankments. of Barrow Island excavated
1 On the outer side of the northern bund, both secondary and primary armour sourced from Barrow Island will be placed to provide protection and to prevent material)
erosion from storm or cyclone damage.
1 On the outer side of the southern bund, a deforming berm breakwater will be placed, constructed from secondary armour sourced from Barrow Island.
Full MOF 1 After the Pioneer MOF causeway has been completed, work will immediately continue beyond the Pioneer MOF to construct the remaining MOF structures. 1 Land-based excavators (trim
(Activity 51 Town This involves raising the southern side of the causeway to accommodate the process piping as well as extending the MOF seaward of the Pioneer MOF bunds and place rock armour)
Point) Platform to create a heavy lift facility and breakwater. 1 40t Articulated Dump Trucks
9 The southern section of the causeway will be raised to accommodate the LNG and condensate process piping. This will be constructed from Barrow Island (transport Barrow Island
rock material. Precast concrete armour will be placed on the secondary armour. excavated material to the MOF
1 The MOF (including the breakwater) will be extended out from the Pioneer Platform to create a heavy lift facility and breakwater to protect the tug pens. work front)
Crushed rock will be recovered from dredging and placed on the seabed using the split hopper barges. The dredge material will be shaped into bunds and 1 D8 Dozers (support placement
the bunds filled with additional dredge material from the TSHD. of Barrow Island excavated 13 months
1 Rock and precast concrete armour will be placed on the outer sides of these bunds to provide erosion and storm protection. material)
1 A heavy lift facility will be installed, which involves placing precast concrete units and constructing a concrete deck. 1 150t Crawler Crane (placement
1 A floating pontoon system will be installed to accommodate four tugs and two service vessels. This will involve piling activities using a Jack-up barge. : ;prI;ecast concrete armour)
T TSHD
9 Flat-top ramp barges
1 Heavy lift ships
LNG Jetty Installation Extending out from the abutment at the end of the MOF causeway, a jetty 2 km in length will be constructed to support the LNG, condensate, vapour return, 1 Jack-up barges
(Activity 6 1 Town firewater and utilities pipelines from the onshore LNG plant to the loading platforms. The loading platforms will be located at approximately Lowest Astronomical | ¢ Crane barges
Point) Tide (LAT)-10 m water depth and will require a channel and turning basin dredged to LAT-13.5 m and to LAT-15 m at the berth pockets. Roadway access for 1 Work and tug boats
operational, maintenance and emergency access is provided up to the loading platforms.
. ) . L . . . 1 Work barges
The selected design concept for the LNG Jetty is based on gravity base supports. This is an open structure design whereby the jetty caissons are founded on T b
the prepared seabed layer. Gravity base caisson supports consist of a concrete caisson and steel pile support structure embedded into the caissons. The T Transport barges
caisson supports are installed directly on a prepared gravel foundation on the seabed. Prior to placement of the gravel the loose sediments are removed from i Rock supply barges
the caisson location to obtain a solid and stable foundation. The caisson foundations are protected from erosion by sea water currents or wave action by scour
protection around the base placed after installation of the caisson.
The steel trusses for the roadways and pipe racks are installed on top of the gravity base pile supports. The length of each structure varies between 70 and
90 m. The roadway truss contains a 4 m wide roadway, footpath and cable racks for electrical and instrument cables. The pipe rack truss contains the LNG,
utility, condensate and domestic gas piping;
The gravity base supports and steel trusses are prefabricated offsite and transported by sea to Barrow Island for erection and installation.
The jetty is built up from the following prefabricated elements:
1 The 1.6 km straight approach trestle between the abutment and operations platform, accommodating the roadway, pipe racks and pipe expansion loops, 24 months
which is built up from 28 caisson supports, 22 roadway trusses and 29 pipe trusses. It also accommodates the Seawater Fire Water intake platform and the
domestic gas riser pipe connection where it branches off the jetty towards the mainland approximately halfway along the trestle.
1 The operations platform, which is supported on five gravity base caissons and accommodates the substation, field equipment room and remote operations
workshop. The platform accommodates the electrical substation, field equipment room and a remote operations workshop. The piperacks and roadway is
routed around the outside of the platform.
1 The jetty head, which consists of four gravity base caissons and trusses for pipe racks and roadways. It also accommodates emergency shutdown valves for
LNG loading operations. The southern part of the jetty head has the shape of a T-section where both the roadway and pipe rack split to the east and west
berth respectively.
1 Both loading platforms rest on two steel jackets embedded into a single caisson support. The concrete deck on top of the jackets supports the LNG and
utility piping as well as the loading arm and gangway tower to allow safe access to and from the vessels.
1 The berthing facilities comprise of 17 dolphins of similar design to the jetty caissons. The dolphin superstructure is a concrete plate. There are four
breasting dolphins per berth equipped with fenders and quick release mooring hooks, and three single mooring dolphins equipped with quick release
mooring hooks only ,and three dual mooring dolphins shared by both berths also equipped with quick release mooring hooks. The dolphins can be accessed
from the loading platform and are interconnected through the catwalks.
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Work Activity

Description

Construction Machinery
Requirements

Indicative
Timing

Construction works at location requires specialist marine vessels including heavy lift crane barges up to 1600 tonnes capacity, transport barges travelling
between the offsite fabrication yards and Barrow Island, work barges for placement of scour protection around the caissons, seabed levelling and foundation
preparation of the caissons prior to installation, and support vessels for various activities including towing, personal transfers and anchor handling.

The sequence of marine works for installation of the jetty elements is as follows:

f

f

Localised seabed preparation is required to remove loose sediments and to level any local high spots for placement of the caissons. The excavated material
will be relocated to either the Spoil Disposal Ground or re-used in construction of the MOF. The seabed preparation activities will either be undertaken by
one or more work barges with the required suction and pumping equipment, or, alternatively, by vessels already on site as part of the marine construction
program (e.g. TSHD, BHD). Itis anticipated that up to approximately 400 000m® of material may be required to be removed to permit placement of all
caissons.

Place the gravel foundation, which is nominally 500 mm thick. The rock is placed into chutes from a rock transportation barge down to the actual placement
level.

Tug boats will subsequently float the caissons into position above the target installation position.
Immerse the caisson by ballasting it with water.

Fill the caisson with gravel solid ballast to prevent sliding or overturning of the gravity based structures. The filling is done with a conveyor belt suitable for
marine environments and chutes penetrating into the caisson itself.

Remove temporary equipment for the positioning and immersion of the caisson and placement of rock around the gravity based caissons to prevent
scouring. The scour protection is placed with a backhoe placed onto a barge.

Install the jetty superstructures, roadway trusses, pipe trusses, buildings and other pre-assembled units for the fire water pumps and product loading units.
These are lifted into place with the heavy lift crane barge.

Construction work at location also includes the construction the operations platform and loading platforms including prefabricated concrete elements and an in
situ deck layer. The platforms will accommodate the pre-assembled buildings and the LNG and Condensate loading units respectively.
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3.0 Existing Environment

3.1 Overview

Barrow Island is located approximately 1200 km north of Perth and 130 km west of Dampier and
the Burrup Peninsula within the Pilbara Offshore (PIO) Marine Bioregion (Interim Marine and
Coastal Regionalisation for Australia 1998). Barrow Island is the largest of a group of islands
that include the Montebello and Lowendal Islands to the north-east (Figure 2-1).

The existing environment of Barrow Island and scope of the Gorgon Gas Development is
described in the EIS/ERMP (Chevron Australia 2006) and PER (Chevron Australia 2008).
Additional existing environment information is described in the following documents, as required
under Statement No. 800 and EPBC Reference: 2003/1294 and 2008/4178:

1 Coastal and Marine Baseline State and Environmental Impact Report (the Marine Baseline
Report) (Chevron Australia 2009b)

1 Long-term Marine Turtle Management Plan (Chevron Australia 2009c)
9 Coastal Stability Management and Monitoring Plan (Chevron Australia 2009d)

This section summarises the above-mentioned documents to provide background and context
to the proposed marine construction activities, and covers the:

1 existing physical environment (including water and sediment quality)
9 existing biological environment (including habitats and species)

1 sediment plume modelling details.

3.2 Existing Physical Environment

3.21 Coastal Geomorphology and Processes

Barrow Island lies near the edge of the continental shelf, with water depths increasing rapidly on
the west coast of the Island. To the east of Barrow Island, water depths do not generally
exceed 20 m. Bathymetry for the east coast of Barrow Island is shown in Figure 3-1 and Figure
3-2.
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Figure 3-1 Bathymetry off the East Coast of Barrow Island

© Chevron Australia Pty Ltd Public Page 52
Printed Date: 25 February 2011 Uncontrolled when Printed































































































































































































http://www.esf.org/



http://oils.gpa.unep.org/facts/wildlife.htm#birdsmammals


































































































































